Pattern of intracortical potential distribution during focal interictal epileptiform discharges (FIED) and its relation to spinal field potentials in the rat.
The pattern of intracortical potential distribution during focal interictal epileptiform discharges (FIED) was analysed with respect to the occurrence of descending neuronal activity to the spinal cord recorded as spinal field potentials (SFPs). The experiments were performed in rats. Epileptiform activity was elicited by application of penicillin to the motor cortex. The spread of active penicillin was limited by penicillinase in part of the experiments. (1) When penicillinase was applied 10--20 sec before penicillin to the cortical surface typical FIED appeared in the epicortical lead. During well-established focal activity they were accompanied by negative field potentials at a depth of 300 micrometers and 600 micrometers and by positive field potentials in deeper records. This pattern of intracortical potential distribution was not associated with characteristic SFPs. (2) When penicillinase was applied simultaneously with penicillin, the fully developed epicortical FIED were accompanied by negative intracortical field potentials which in this case reached a depth of 900 micrometers. In the layers below predominantly positive potential fluctuations occurred. This pattern of intracortical potential distribution was associated with characteristic SFPs. (3) Intracortical application of penicillin at a depth of 800--900 micrometers led to negative field potentials of large amplitude in all intracortical records, with the concomitant epicortical potentials being positive in polarity. In this case SFPs occurred throughout the interictal activity. Since seizure activity can be restricted to only a few cortical laminae, descending neuronal activity to the spinal cord need not be correlated with definite epicortical potentials. A prerequisite for cortical output is intracortical activity reflected negative potentials at a depth of approx. 900 micrometers.